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N3SIRACl'

A fishery inventory of Hererxjeen Bay streams was oomucted during two field

(1985-1986) ~OVicE t:aseli~ data IilYsical, dlenicaltoseasons on

biological dJaracteristics that may be reIer/ant to assessing IX>tential inlI:8cts

fran a prOlX>~d oil transp>rtation systen in the area. Inventory obj ecti ves

were: 1) to ~termine St:ecies OOn1IX>sition, distribJtion and oorxlltion of fish7

2) to determine the timing of salmnid migrations; 3) to identify saloon

s~ng arx1 rearing am 4) OOtain IilYsical am hydrologicaltoareas

descr iptions of Her~ Bay str earns. 'nlis information will be used in

planning for final oorrioor ~lection am aligmnent, oonstruction timing, and

Fish were oollected bj gillmitigaton of lX>ssible ~gative iIll:8cts.

and and line. HabitatminncX\' tyke electrof ishing , hooktrap, ~t,

dlaracteristics were noted during foot surveys.

Adult and (or juvenile mlnn salron (Onoor~nchus,ke,ta), 00110 salron <.0.

kisutdl), lSalvelinus nalna), ooastrange sallpin (Cottus~ly Varden mar

aleuti,wa), and threespi~ stickleback (Gasterosteus aculea.tus) were CXI1m:>nly

Pink salnK>n (0. gQrb1sdla), sockeje salmnfound in Her~en Bay streams.

CQ. ~rka) , ni~spi~ stickleteck CPlmgi ti us gmgitius) , euladlon snelt

(~ ei m.t.b.i s ~cificus), Alaska blackf ish lDallia ~Qra1is) , sharp10~

sallpin CClinooottus acutim:!>S) am rai~ snelt COa:nerus nnrdax) were present

rot less abJndant, arxl starty flounder (Platidlthys stellams) and rock sole

(salt water). Forkwere captured in Herendeen Bay(I.epi~tta biliMata)

length ooooition factor ranged fran 0.3 - 1.7 for juvenile ooho saln¥>n,

The sampled seaward migration of chlDn saloon was highest on 31 May 1985 and

5 May 1986 with an average of 35 and 41 fish-per-fyke-~t-hour respectively

Juvenile m\:m salmn oontinued to migrate out through roth stud} ~riods.
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saloon S(:eWning migrations w~enced 4 July 1985 and CX)ntin~ through the

stud.{ session. SInall , S'[K: lng-fed tribJtaries, where 00th amresident

anadranous fishes were found, nay provilE overwintering habitat. Streams in

are short and steep with clear, high velocity, sha11011 water.the area

Considerations for iIl{8ct as~ssnent mould inclUcE: 1) the snaIl size of the

sockeye and mho salJOOn runs in Hermdeen Bay streams and 2) the utilization

of fresh water areas for juvenile salI1¥>nid residence
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INIRCroCtroo

In 1985, a two year investigation was initiated in the ~rt 1t>11er ars to

fishery and stream habitat ooooitions of theassess resources along one

proIX>~d oil tran8P>rtation oorrimrs located on the Alaska Peninsula (Figure

'lhese oorrioors would 00 used to tran~rt oil fran proS{:ective off-shore

oil and gas lease site developnent in the Bristol Bay/Aleutian Islands areas of

1) to ootemine s~ciesthe Alaska Peninsula. Inventory objectives were:

CXJIIIX>sition, distrimtion am oomition of fid1; 2) to ~termine the timing of

salmnid migrationsl 3) to identify salmn ~ng aOO rsring areaSl and 4)

to obtain ptysical and trjdrological descriptions of Her~een Bay streams.

investigatioo ala> helps to satisfy Dendates set forth in the Alaska

National Interest Lands Con~rvation Act, Section 304, whim re:JUires a t:asic

fishery inventory of refuge lands. 'nlis baseli~ information will be used as a

rests for fishery resources management.

oorrioor is the western rost and shortest'!he Port ~ller/Ba1lx>a Bay

(AnOI¥1IlOUS 1985, Bristoltrans-peninsula oorrioor identified for developnent

B~ coastal Resour~ Service Area B~rd 1984) and £0110118 a prel!ous1y utilized

pack trail in ~rtage Valley (Figure 2) . 'D1is route was used in the 1880' s to

tranS{X)rt s~lies retween Albatross Anchorage and Hersldeen Bay where three

kn~ ooal mines were ~rat.in9 in the area (Cor.-e11 et al. 1978). 'Ibis and

the alternate routes cross the Alaska Peninsula fran Heremeen Bay to <Eep

water tays on the south side.

Aerial SIEWning surveys have ~n oonducted bJ the Alaska DeI:8rbnent of

Fish and Game (Department) on Herer¥3een Bay streams since 1960, bIt no grO\D1d

based studies of S{:ecies cnII(X)sition or distribltions have been made. Aerial

surveys are oonducted to eY'aluate mum salIIDn (On(X)r~chus keta), sockeye
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FIGURE 1. Locatlonal map of Identified transportation corridors
(Bristol Bay Coastal Resource Servrce Area Board. 1884)
and the 1885-1888 study area at Herendeen Bay. Alaska.
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FIGURE 2. Expanded study area map showing locations of the 1985-1986 study
. -

area, base camp and proposed transportation corridor routes.
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salDK>n (0. ~rka) am pink salmn <.0. ggcbJsdla) esca~nt le\1'els am are

usually cxxnpl eted prior the later occurring of ooho <.0.to runs saloon

kisutch) . Because of these limited otservations, little is knC7ft1n a1x>ut

distribJtion, rIrNenent or utilization of fresh water ~ng am rearing areas

'Dlere is a viable chum saloon fisherybj 00110 salJOOn in Herendeen Bay stremns.

in the area, with amrercial gill ~tters arriving as early as 1 July. SeIleral

~ry ruins in tl1e area indicate previous oormercial fishery ~. ~I8rtment

~lif~rcial fisheries biologists (De{:8rtment) estimated the total Herendeen Bay

dhum salmon run size for 1985 to be in excess of 338,000 fiSh and in 1986 the

rlD'l was estinated at OIer 83,000 (AnOI¥nK>US 1985, 19~). Baltx>a Bay dllml

salmn escapement estiJlates range fran 8,200 fiSl in 1974 to 100,000 fish in

1966. Pink salnon esca~ents into BaltX)a Bay streams range in size fran 1,100

to 187 ,200; hOlie/er, very fal pinks have been otserved on tlle Bererxieen BCfj

81&.

h:Jua ti c habitat &scriptions fran this {XOVicE qualitativeinventory

baseline information aOOut Herendeen Bay fishery resour~s prior to {X)tential

oorrioor Possible the fishery resul ting francEvel~t. inpacts to

of tr anSIX>r ta ti on oorricbrs&vel opuent incl~ incr eased sediIOOnt lca.ci:J ,

dewatering of triWtaries, (Cederholm, et aleand increased human presence

Information gathered will t:e used in ~l ecting final1979, Hanl~ 19a1).

oorridor ronstruction timing, nBnagenent strategies for {X>ssihlealignment,

increases in human use, and for the mitigation of ~ssible adverse effects of

oorrioor cEvel~nt
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~ ARFA

Port ~ller and HerBldeen B~s are ~ly incised, inletssa! t water

rlDming in a south easterly direction frail the Bering Sea in the Aleutian

sub-region of the Alaska Peninsula. '!he Alaska Peninsula, oonsisting of the

steep Aleutian Range and ooastal lCNlaOOs, is approximately 24 kIn wide ~ar

Herendeen Bay. Up to 75 per~nt (100 per~nt on II¥>untain tq:s) of the land

surface is ~~d of steep tedrock with vegetation. 'DIelittle or 00

renaining 25 per~t is pre<bninately very gravelly soils (Sel kr egg 1976).

~st of the vegetation oonmmities in this area are classified as alpine tundra

and tarrm ground or high tx:ush, with interSt:ersed nlJSkegs am wUla,,/alder

ri{:8rian associations (AnOI'fjD'K)US 1985) . 'nle is am isclimate nOOerate

classified as a transition zone between the oontinental and marit~ climatic

Average annual precipitation is 109 an (including 248Za'ES (Selkregg 1976).

an of snOll), and the Dean annual IIBximlln high aM 1011 ~ratur~ are 15 C am

Wted States GealCXJical survej tOIX>graphic-6 C respectively (Selkregg 1976) .

maps (1:63,360) indicate str~ gradients of up to 171 nVkm and stream lengths

Streams are ~m and third orcEr (Strahlerof 9-16 kID in the studj area.

1957) .

ME'lHa:s

'!he tase camp was located on the west arm of Hererxieen Bay (Figure 2) . An

unnamed hereafter "Doe Creek., ~lected tostr earn, was serve as a

representative of tile several short streams in tile stud;! area. ~ Creek- was

selected for biological and i¥drological sampling because 1) it was c1.o~ to

the tase C2Inp and 2) it has IilYsical dlaracteristics similar to other streams
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situated along the prOiX>~d oorrioors. 'n1is stream was used to <k>clmlent

seaward migration timing of juvenile salnonids, SI:Bwning migration timing of

adult salmni&, am aIx1 (streamIiIY si cal tljdrological maracteristics

oorIilolCXlf, discharge and water quality). In addition to ~ Creek, Grass and

Creeks sampled for disd1arge am quality data. fiStPortage waterwere

distrib.1tion sampling was oonducted at Buck, Driftwo<X1, Deer, Lawrence, Grass,

and Portage Creeks

Standard minl1OI1 tra'{:e teited with salted salmn roe were set in p)Ols,

~nds and sloughs to cEtermine distribltion and s~cies presence. '1b e tr aps

were also tEed to oollect rearing ooho saloon ~cimens for age am gr~

determination and to estimate the nlmIber of ooho salmn rearing in two anall,

Fish were marked bI clipping thespring-fed ttmdra IX>~ ~ar the t:ase camp.

left pelvic fin with scissors and released into the original ca{Xure site. A

single ~nsus (Linooln-Petersen) estinate was used on the mark-recapture

oi:*.ained fran these ~rds (Everhart et ale 1953).

capture tedmiques enplOjed to redure ~cies,Other size, or age

gasol ine-IX7Ater ed, backpack electroshocker.incllx3ed dip ~ts and a

Electrofishing was used exclusively to sample Gr~s Creek in 19~.

A fl~ting 2.7 an stretdled mesh gill ~t and hook aOO line were used to

capt:ure adult sallOOnids for age, sex, weight am length cEterminations. Aerial

survey information on ad1lt distriwtions was obtained fran Department aerial

FishSI:8Wning surv~ log rooks (A. Shaul, Alaska DeI:&rtment of and Game ,

persoml a:lDmLmication) and the Atlas to the Catalog of Waters ID{X>rtant

Rearing aOO Migration of Anadranous Fishes (AnonytOOUS 1982). InSIBWninq ,

actiition, a single aerial SIBwning survej was ooOOud:ed on 16 ~d:)er 19~

Figures 3 and 4 shOll fish distribJtion arx1 disdlarge/water quality sampling

sites.
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1 KILOMETERI l

0 FISH DISTRIBUTION SITES

.DISCHARGE/WATER QUALITY SITES

Fish distribution and discharge/water quality sampling sites

on the west arm of Herendeen 8ay. Alaska from the

1885-1888 fishery Inventory.

FIGURE 3.
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Fish dlstr.lbutlon and discharge/water quality sampling sites on
the east arm of Herendeen Bay. Alaska from the 1985-1988

fishery Inventory.

FIGURE 4.
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Fork lengtll neasursnents (nm), weight ~ursnents (9), aOO scale snears

taken fran a suOOample of juvenile ooho salron. '!he subsample oonsisted

of fishes >50 m in length and with sufficient scale ~elopnent to emble

scale sampling. Comition factors were calculated for kno.'n age juvenile <:xilo

sall1Dn . CoOOition factor was taken fran Car1arder (1969).

M1lt sallOOn were weighed on spring scales and weights were recorded in

kilograms. Mid-eje to fork length was used to cEcrease ar1:J bias in length

measurenents caused qr &velopnent of ~oorx1ary ~xual dlaracteristics. Sex

&termined fraIl seoormry sexual d1aracteristics in adult salmnids when

IX>ssible. Scale samples were taken fran amve the lateral line, IX>sterior to

oorsal fin. 'n'le scales were magnified up to 6Ox on a microfime reader

and aged acoording to tedmiques &scribed bj Koo (1962). Anadranous f ish ages

are re{X)rted using the Euro~an nethod (e.g., a 0.4 fish has 0 freshwater

winters and 4 saltwater winters). Juvenile salDDnids are re{X)rted with a

single Arabic nlDneral representing freshwater winters (post energence) .

A 0.9 x 0.9 m tyke ret with 1.5 nm ~ was placed in the main manre1s of

'!be ~ Creek~ and Deer Creeks to capture juvenile salnonid out-migrants.

tyke ~t was fished three times-per-week and checked hourly during 7 hour

pericxm iran 29 May through 12 July 1985 am iran 2 May through 18 Jme 19~.

'!be Deer Creek net was fished once eadl week in May 1986 to identify al'i

~ies OOIt1IX>sition differences between the two streams (i.e., to cRtermine

presence of soc~e saloon snolts). 'D1e ~ Creek tyke net was also fished

once eacll week in May 1986 for 3 hour intervals starting at SundC1fm, usually

from 2200 to 0100 hours, species composition differencesto &termine aI'fJ

Catch-per-unit-effort (CRJE), &finedbetween day and night ~ard migration.

as Ben catdl-per-hour per-~t-day , was used to determine the ~ak seaward

migration of sallOOni&. mJE data were oompared with staff gauge readinC;J;

9



taken in ~ Creek using a oorrelation analysis (zar 1984) to cEtermine any

relationships betwem rate of migration am strean disdlarge

A staff installed ingauge n>e Cr eek reoordwas to water level

fluctuations. calculated the l:Brtial rell techniqueDisdlarge was using

described in Tribe] W Wegner (19&3). Disdlarge measuranents were taken on

four occasions at a {:e~nt tran~ct site to r~resent lOti, medium and high

disdlarge levels. Stream ~ofiling and habitat variables (sutstrate aId oover)

were adapted fran Trihey and Wegner (1983). qtIalltyWater neasuranents

(disoolved al kal in! ty ,IiI, turbidity, oonducti vi ty , sa! in! ty)oxygen, were

Water nv:>ni tor ed the stud:[tanpe r a tur es th rOUghout using hand heldwere

theI:maneters. Disdlarge and water quality l:Braneters were neasured at Portage,

Deer, and Grass Creeks. Habitat variables described at these streams inclu&:

width,str earn &pth, clarity ,sutstrate, bank pattern and stability am

lX>Ol/riffle/run ratios. I8ily weather oorxlitions (high and airlOll

~rature, precipitation, wiOO direction am s~ed) were reoorded for ge~ral

information, and are 00 file at the King BallOOn Fishery Assistance Offire.

luse of trade rames is for reader information only, and OOes not oonstitute

enOOrsement bJ the U.S. (;D'iIernment of any inWf.:rcial product or ~rvi~.
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RBJL'I5

Four .cies of Pacific salDK>n (coho, m\D, sockeye am pink) were fOlmd in

Herendeen BB!J str earns . n>lly Varden mar (Salvelinus nelna), threespine

stickleback (Gasterosteus acul ea tus) , nirespine stickleback lPungitius

oungitius) , saIl pin (Cottus a1 euti aJS) ,ooastrange sharplO~ sculpin

(C1~tus acutice~), Alaska blackfish (DalIla ~ct:.ora1is), rainb:7l1 snelt

(()nerus mrmx) and euladlon snelt ('lbaleid1~s mcificus) alsowere

oollected. Starry flQ]l1der (Platid1~s stellatus) and rock sole (~icb~tta

bili~ta) ~re C3l*;ured in gill ~ts set in tlle littoral ar~ of Her~een

~ (Figure 5). A cillO X sockeye salmn hybrid may exist in the ~rt ~ller

(J. Md::ullough , Alaska IRparbnent cE Fish andar~ Game, persoml

cxmnunication) bJt 00 hybri<:E were fO\D1d during the studj.

~ies captured in IninrOII tr~ inclucEd CX>ho salD¥>n, ~lly Var~n d1ar,

threespine stickleback, ~spine stickleback, sharp10~ and ooastr ange

sculpin. '!he nmnber of rearing mho saloon in Stickleback Pow was estimated

to t:e 353 .t 32 fish (P = .95) using the single ~nsus ~thod. 'Dlis ~m is

approxinate1y .16 hectare in size and generally less than o~ Deter in ~.

andFluctuating water level clo~ as~iation with Creek make the~

asstlllPtion of ge<XJraphic closure qt.est!omble in the ~m ~m sampled for

It was quite snaIl am ranged in surfa~rearing ooho IX>pu1ation estimates.

2 2arm fran 4.6 m to 14 m. '!he single ~nsus estimate of N for this IX>OO

is 209.t 89 fish (P = .95).

Age analysis of juvenile ooho salmn ard ~lly VarcEn char scales iOOicate

the rmring fish are fran 0-2 years old. Length fr~nO.f hist(XJrans fran 19a5

iOOicate that YO\D1g-of-the-year (age 0) 00110 salnw:>n gre" 10 DIn or nw:>re in 60

'nlis diagran also indicated that the o~ am two year old ooho salrondays.
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FIGURE 6. Distribution of -anadromou. and resident fl.h .pecles documented
during the 1985-1988 fishery Inventory of Herendeen Say. Alaska
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migrated iran the p>Im sanetime after 27 June 1985 (Figure 6) . Few aqe 0 coho

sa1lOOn were caiX;ured in 19~ (n < 4) and are not inclu&d in the 19~ length

fr~uen~ histogran (Fi~re 7). A sample of 80 age 0 coho salIOOn ranged in

size from 32 to 36 mm with an average length of 34 rom. Weights and ooOOition

were rot calwlated for age 0 fish due to ~uranent oonstraints in tl1e

field. 'nle weight scale used neasured in grana and it took a~oxiD8tely six

age 0 coho to weigh one gram. A sample of 459 age 1 ooho salmn ranged in size

fran 51 to 114 nm with an average length of 71 nIn. Weight ranged iran 1 to 13

9 and oomition factor ranged fran a lOti of .28 to 1.68. Age 2 juveniles

shOft'ed an OIlerlap in length and weight ranges with age 1 fish (e.g., length

range 72 to ISO nun, weight range 2 to 14 q). Comition factors for age 2 ooho

saluxm ranged frail .27 to 1.03 (Table 1). Average length am weight of

resi&nt fish and other salncnids are sh~ in ~ndix A.

Juvenile ooho saloon and ~lly Varden mar were found up to the 30 Deter

(m) ele\7ation line in Portage Vall~. Juvenile ooho salmn found in Deer, I):>e

and ~rtage Val lej s inhabited the spr lng-fed tr ibltar ies aI¥3 ~rx:1s whim

characterize these valleys. Age 0 sockeye salmn were found in the snall lake

systen of Grass Creek.

Many adult dlum saloon shOtied what was thought to be a false winter dleck

before the assllned true winter dleck (D. Bill, Alaska ~~rtment of Fish and

Gane, personal ~~cation). '!his false annulus was not oounted Wring age

analysis. Sampled aWlt Qllln salJOOn rE{>resented three age classes (3 to 5 year

olds) with the najority (66.5 per~t) being age 4. All adult samples were

oo11ected in 1985 (Table 2) .

totalIn 1985 a of 676 fish were ca~ured in the ~ Creek tyke ~t

(including three non-salDDnitm), and ~ catdl rates ranged fran 1.4 to 35.6

fisb-per-hour, all species ~ir:ed. Oler 5,000 fish were captured in the ~

13
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Table 1.-Age ~cific rean length, weight aOO oorrlition factor for juvenile
coho salJlK>n sampled frail Herendeen Bay, Alaska <l1ring the 1985-1986
inventory .

Corxli ti on
__~~_Class Length (11m) Weicht (a) fact:.nr (K- ) RAge 0 34 -- =-. --.=- --r,n; 00

range 32-36

Age 1 71
51-114

.92

.28-1.68

4593.4
1.0-13.0range

Age 2 99

72-150

8.5
2.0-14.0

.85

.27-1.03

46

range
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Table 2.-Sex, age, and mean length (mid-eje to fork) statistics of cht:m
saln.:)n sampled frail Heremeen Bay, Alaska, 1985.

~e group
, 0.3 0.4 0.5 Total

Males

X

N

SE

597

39

0.9

608

87
0.3

660

1

0
lZ1

Fenales

X

N

BE

577

22

1.3

600

40

0.6

64

629

2

11.6

Sexes axnbined

X

N

589

61

0.7

606

127

0.2

639

3

8.2

191

BE
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tyke mt in 19~ am catch rates ranged fraIl 5.0 to 41.9 (Fi<}1re 8).

tyke ~t catches were significantly higher in ~r than day catches

(AR:iendix B), bolt 00 ~cies differSlces were otserved. 'Dle maj or i ty of these

fish were dl\mt salJlX)n snol te. ti> signifi~t oorrelation was found ootween

tyke oot mJE and staff gauge rea.din~ (r= -.04 (1985) am .08 (19~), P=.05)

hOllever, a weak negative oorrelation was found in 1986 between CAJE am water

tsnperature (r= -.69, P=.OS).

Oltln salron snolts had begun migrating prior to the start of eadl field

season and oontinlEd their seaward migration through 12 July 1985 when sampling

ceased ~ th rough the sampling ~riod (18 Jtme) in 19~. '!here was a

significant drop in the 1985 catdl rate after 31 May. In 19fW>, ~e\7er, there

were several -peaks- with the largest OCalrring in mid-Ma'j. 'Ihese data Sl¥Jgest

that mst juveniles migrate prior to June. ~ke ~t data (date, effort am

catdl) for the n>e and Deer Creek tyke ~t stations are SlCMn in ~rxlix B.

Cktiy six juvenile pink salllDn were C8.ptured.

SIBWning ~pulations of euladlon and rainb:7l1 snelt were ~esent in n:>e

Creek, rot the magnitucE of the nms are lI1knCMn. Ripe eulamon snel t were

capt:ured in the tyke ~t on 26 June 1985 and a spent raintOll sne1t was capt:ured

June 19~. O1l1n salmn SI:BWning migrations t:egan the first week of July

19&5 in ~ and ~r ():'eeks. Pink salnon were seen in Her~een Bay on 25 July

1985 rot were rot «served entering the streams, and no pink salncn were

(Anol'inwB 1986). Other adu1 t salmnidotserved dlring 1986 aerial survejS

s~cies were oot otserved. ~ salIOOn were ~rved in Herendeen B~ streams

Wring the October 1986 aerial surv~; hCMever, sIBwning <DlO salmn were

ot::served in 8:Ine Pacific sitE streams at that time.

Oltm saloon ~wnil'l9 am recX3 oonstruction were d:served in D>e Creek where

fish were digging amut 35 m upstrsn fran the Dean high water at the oouth
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'niis SIBWning area exhibited no salt water intrusion bIt cEpt:h varied slightly

with the tides am sutstrate oonsisted of nedilD to (X)a,rse gravels (0.6-6.4

an) . Redc:s were oonstructed in areas of JIk>derate velocity and depth along the

thalweg. 'lWenty-five redcE were otserved in a 91 m stretch of stream (up to 10

m wi&).

in al kal ini ty ,Herendeen Ba!1 strsns were ge~rally lOtI saturated with

oxygen and had a reutral IiI (Table 3) . Strsns are ge~rally less than 16 Ian

long with the greatest gradients (up to 171 m/km) ocaJrring in the ~rmst 3

km (oountain streams) and a moderate slope (9 nVkm) as th~ traverse the vall~

flocr.s. A oonprison of ~lected rtlYsical dlaracteristics of the sampled

streams is illustrated in Figure 9.

DISQJSSIOO

'Dle 1985-1986 fishery inventory of Hererneen Bay streams <bc1.Dnented several

~ juvenile rearing areas utilized bj ooho BallOOn am ~lly Varoon mar.

'nlese findings expanded the knCMn distribJtions of these St:ecies am were

subnitted to the ~{:artment for inclusion in the Catalog of Waters Im{X)rtant

for ~ng, Rearing and Migration of Anadranous Fishes. MorrCN (1900)

r~rts the ~esence of threespine stickleback in the Her~ Bay area bIt

ooee not re{X)rt ni~spine stickleback, sharp1o~ sculpin or Alaska blackfish,

all of which were cbClDnented Wring this studj. '!he Atlas of North PJrerican

Fishes (198» AlaskaFreshwater rElX>rts that 00 threespi~ stickletBck or

area rot theblackf ish have been found in the Her~een Bay states that

saJlpin visitor to fresh in 'nlesesharP1o~ wateris a rare the ar~.

20
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oonflicting r~rts IX>int oot the lack of definitive distribltion information

for many resicEnt stream fishes of the Alaska Peninsula.

Young-of-the year sockeje salIOOn were found in the snaIl lake systens in

Grass Valley bIt we were ~b1e to cbcument sockeye in Deer Valley ~ere

~rso~l preriously r~rted SI:8Wning iX>pu1ation (An°llJOOUSDe{:arbnent a

19~). A nmnber of factors oould explain this: 1) sockeje ~award migration

was cxxnpleted prior to our sampling dates; 2) ~r tyke ~t placenent; 3) very

lOtI nunbers of sockeye aJtmigrants; or 4) misicEntification of fry. SOCkeye

d:served in 1985 or 19~ (AnolfjroUS 1985 , 19~) so 1011~rs were rot

nlDnbers are sus~cted. Juvenile sallOOn O\7erwintering areas are still unkno,m

b.1t the nIaIfj snall erring-fed trib.1taries and lX>rds a~r to play an important

role. Cabo saluon juveniles of three age classes were found in ~ing-fed

tribJtaries and p>00s in all of the sampled watershe<:E. 'nle lack of extensive

lake 9jstens in tlle area and short streams may be factors limiting proouction

of CNerwintering s~cies (e.g." juvenile 00110 aM sockeje salmn, ~lly Varden

char )

TaJP>ral and Sl:Btial rearing area I:Brtitioning among juvenile ooho was

a~ent as young of tlle year fry were found in tlle snaller tribJtaries am

tackwater p>ols whereas the larger juveniles olds)(o~ am two year were

sane of these SIX ing-fed ~lsooncentrated in the larger p>rm am p>ols.

shCMed extrene water level fluctuations in reBlX>~ to precipitation. ~ P'Ol

was totally cut off fran the stream cbring lOtI water ~riods am inundated at

I),Jring high water flC1l1s at the erx1 of the larger rohohigh £1O11S. June,

It 1s not knC7A'n whether thesejuveniles a~rmtly migrated out of the P>Ols.

Irmed other of thefish BOOl ted and went to to stream~a or areas

Young-of-the-year mho ranained in the ~ls cl1ring this tine. '!he extent of

juvenile ooho salnX>n IOCNanent tebleen P>Ols is also lI1kn~, bIt the illP>rtance
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of these arss for rearing and ~ssibly CNeIWintering is reflected ~ the

p>pu1ation structure and size. Very few age 0 ooho salnW>n were otserved during

the 19~ sampling in habitat arss that were heavily ocalpied in 1985. 'D1is

muld indicate that the fry migrate to r~ring areas fran nain stsn S{:Bwning

areas in early s~r (e.g., June), after we had oompleted the 1986 sampling.

~ adult ooho were sampled so the ~rcentages of zero, o~ and two year

freshwater rearing periods is lI1kn~.

CoOOition factor is often used to describe the ooOOition or well-being of a

fiSl (Car1ander 1969). 'Dle ooefficient of ooooition, K, was ~a1lated for

juvenile ooho salmn to emble a <:XXnI:8rison of rearing area ridmess am

~IXJlation dlaracteristics among the ~olX>sed oorricbrs. Comition has teen

calaJlated for age 0, 1 and 2 (X)bo saloon fraIl the ~shik River, Alaska, and

for ages 1 and 2 for Her~n B~ saloon. Fork length ooooition factors for

Herendeen Baj roho are slightly analler than for ~shik River robo, rot

statistical significance is lI1kn~. A more rigorous studj cEsign is needed to

ensure that roOO1tion factor variations produ~ bj season, sex and ge~tics

can be acoounted for when OOI1i:Bring these p)pulations and habitats.

Q1ly three juvenile and ore adult pink salmn were captured. 'Ble lOll

nlDnber of juveniles C2.I:t;ured oould be <lIe to ale or more of the fo11CMing: 1)

the ~award migration was <XInpleted prior to the sampled dates; 2) lOll n~rs

of pink sI:BWrlers in 1984 (ISO were OOlmt.ed bJ ~rtment. biologists Wring

aerial survejs) 1 or 3) the tyke ~t was fished only dlring daylight hours in

1985. It is ge~ra11y agreed that ~stream migration of pink aId soc~e fry

is initially ~urnal and regulated ~ light intensity, eSI:ecially for Slorter

distances (McIk>nald 1960). tb pinks were r~rted ~ De{:arbnent biologists

during 1985 or 19~ Her~n Bay aerial survejS (AnoIrflOOUS 1985, 19~). It is
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evitEnt tllat Bristol BlIJ: sitE stremns are not inP>rtant pink salm:>n produ~rs

on the Alaska Peninsula.

No ciliIX>Ok salmn (0. tsh~tsma) were r~rted or ctserved in the stud:{

ar~ during tllis survey. '!he mort am relatively mallC7ti streams in the area

~ limit the distribJtion of this s~cies (C1anOOrs et ale 1955). OOy ~

adult n>lly Varoon was cai*;ured and it was assllned to be anadranoos. Juvenil e

~lly Varden (n-20) were capt:ured in I):>e am Portage Valley ~ls and streams,

bIt ab.1ndance aPt:ears to t::e 10".

M1lt dll:ln saloon scales shOtied a freslMater rearing structure ~l1ifun aoong

Alaska Peninsula dltD ~pulations (D. Bill, Alaska ~~rtment of Fish and Game,

persoml oormmmication). 'n1ese scales shOll a zore of clOEly SI:Boed cira1li

n~ring for 8 to 12 oot fran the focus, fo11CMed bj 15 to 24 widely SI:Bced

circuli ending with the first aIUlulus. 'n1is oould t:e a result of a str~

rsring period (irK1icated bj the late migration timing) or a period of raring

in the rearshore estuarine areas before the] n""Te offshore to feed. Mason

(1" 4) rElX>rts that entry into sa! t water is ustal1y CXInplete bj June rot that

<flum juveniles will oome in with the tides to feed. ~ River fry have been

re{X)rted to SIEnd up to a mnth feeding in the SIBWninq grounds (LeJ'ani cbv

1954) . Ollln salmn fry were d::IServed feedinq in an UIMelling {X)Ol in I»e

Creek. 'Ibis behavior may acoount for the capture of mum juveniles through

July, although late spring oomitions ciJring 1985 (with r~u1tant lCM water

tsnperatures) may have oontribJted to this I:ilenanenon. Juvenile dll:ln salm:>n

were fOtUtd in high cEnsities in t;l)land sloughs and SicE dlannels through July

1983 in the Susitm River and 1982 catdles oonfinned that juvenile chums use

these l4)land sloughs for rearing (Sdunidt et ale 1984).

It is still diffiallt to say with any ~rtainty when the ~ak outmigration

of atlln salmn OCaIrS in Herendeen Bay streams. '!here was a ge~ral cEcline of
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out-migrant mnnbers after mid-lt'ay rot ca.td1es oontinued to te highly variable.

'D1e increased mean nllnber of fish caught in 19~ rray iOOicate the majority of

mum salmn BOO! t in May. '!be last juvenile m\Dn sa!IrOn was ca{X:ured 20 August

1983 in the Susitna River, with ~ak outmigrations cl1ring late May aId early

June ( SdlIni dt et ale 1984) . '!he mjc.:ity of fish in this river systan

(Susitna) had outmigrated bj 15 July. 'Dlese findings are very similar to the

Herendeen Bay mtln stocks 1 hCNever, the clJr ation of the ootmigration is

l:mkn~. '!he Susitna River is a mum longer 8jsten than the mort Herendeen

B~ str~, and prombly has greater disdlarge fluctuations <l1ring the spring

migration ~ason. 'nlere was no statistically significant oorrelation between

mJE and stream disdlarge, hOtleller, on ~eral occasions high ~E'S ocmrred

with hicjl flails, and the Susitna mum salDK>n outmigration rate shalled a hicjler

oorrelation with disdlarge than other ~cies (Sdnnidt et ale 1984).

abmdant and wi&sIX=ead salmnid sp!cies inthe rostOllln BallOOn are

Herendeen Bay streams. ~partment catdl statistics rEtX>rt a camnercial mum

catdl of 258,842 fish and an estimated total esca~nt c:r: 64,800 for a 19&5

total rtn size in excess of 323 ,000 fish for Her~een Bay streams (Anol¥1tk>US

1985) . Catdl statisti~ fran 1986 reIX)rt a CXX£iI.::rcial catch of 20,420 arxl an

estimated escapement of 44,500 for a total rm of 64,920 (Anol'fIUOOS 1986).

Ol\:ln sallOOn utilize JOOst of the Hererx3een Bcrj sp:-ing-fed trib.1taries and the

main stan streams for sIBWning. Pairing up aM redd bJilding activities began

in early July bJt the dlration of the run is tmkn~. '!be latest survey fl~

in the 1985 season was on 27 August and over 7,000 chmns were r~rted in Deer

Vallej. '!be prolonged juvenile mum oot-migration ~ iOOicate a late SI:BWning

lX>PJIation in Herendeen Bay.

Ad1lt dllJn salmn sampled were ~e<bninantly age 0.4 with 0.3 fish 000000

nK>st represented. Age statistics for Hererkieen B~ ~1T~rcial catches are mt
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available for the 1985 season; hOtlel7er, age 0.3 fish were ~inant in 1984 and

19~ (AnoIW1OOUS 1984, 19~) and Bakkala (1970) stated that age 0.3 chum saloon

the classare cbninant the stocks of theage throughout world. 'Die

prec:bninance of age 0.4 fish in this sample may be dIe to sampling only the

early half of Bricker (19fr2.) older fishthe run. r~rted that returned

earlier to the streams than the younger fish,

salmn SIBwning areas have oot been cElineated in Her~n Bay

because ~IBrbnent aerial surveys are us\:Blly ~let.ed prior to the fall

Cdlo sallOOn entry timing into ~bj Nelson (Sapsuk) River ()CaIrS inrtms.

SepteuOOr (Anol'fjDX)us 1985), and since 1976, ooho have oo1y ~ otserved once

in Ik)e Creek in Septenber ~ the tase camp cabin ~r (C. Konigsberg, persoml

cxmnunication) . '!be largest 1985 and 19~ canr~rcial ca.tdles of ooho in ~rt

~ler ocaIrred citring the last weeks of August and early SeptEmber (An°1"iDk>US

1985, 19~). htiitioral aerial surveys in late S~enber am October will be

~cessary to estimate ooho salmn escapement am <bcument 8l:8wning habitat.

'nle 16 ~d:Jer aerial survej oovered Deer and Grass Vallej Creeks. l-b salmn

were d:served: hOliever, wiOO oorditions prelented survejing of snaller streams

and ~r Creek was hi<j1ly turbid fran recent rains. Very fell carcasses were

otserved, bJt three bears were still on the stream and may have been feeding on

salI1X>n.

Sockeye SIBWners have been cDClDnented in Grass and Deer Valleys bIt their

nllnbers are relatively 10". '!be 19 July 1985 survey flCMn bj Department

personrel r~rted 700 sockeye in Grass Creek with 300 of these in the snaIl

lake 9Jsten that it oontains. '!he 19~ sockej'e salmn esca~nt estimate in

Grass Valle; was 300 fim. t«> sockeye were ct:served in Deer Va11f?I in 1985

(Anol¥DDUS 1985) or in 19~ (A. Shaul , Alaska ~{:ertment of Fish and Gane

persoml amnunication). ~rcial~ fishermen r~rted catching only
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seven sockeye in 1985 and 341 in the 19~ Herendeen Baj fishery (Anol'PjIOOUS

1985, 1986) , whid1 also s~gests 1C111 sockeje rnmIbers.

~in sten streams a~ar to {:.:'OIlide <J)od sI:8Wning habitat and the snaller

tribltaries IXovicE rearing and ~ssibly the CNerwintering habitat for resicEnt

and rearing s{:ecies. ~rtage Valley is the mrrOtiest oorricbr route while

Grass and ~r Vallf?IS have more extensive £1000 plains. A major habitat

feature present in Grass and ~r Valleys bJt lacking in ~rtage Valley is

snall lake sockEPje lX>pulations.systens that s\w>rt anall SOC~every

young-of-the-year were oollected (~25) in Grass ValleI at ~ of these snaIl

lakes. We were unable to cal'*;ure any sockeje salIIDn in Deer Valley, probably

due to minimal sampling effort and small run size.

Portage ValleJ was SUI'VeJed up to the heac}"aters at the ~s and habitats

were maracterized bj eleclation. '!be ~r three Ian offers limited s{:BWning

and rearing habitat recause of steEl> sl~s (170 nVkm), large ooul&r am

arss to prCNide velocitybedrock substrate and tal ~ls and slOti water

shelters. 'Blere were 00 fish d:se IV ed in hCMeJer, cbomstreamthis ars;

Limited samplingmigration of rearing juveniles nay ~e occurred preliously.

tedmiques may have failed to capture fiSl in this ar~. '!he middle readles

(approximately the 90 to 30 kin elevation level shOll an incr ease in the

fr~uen~ of lX)Ols, si& sloughs and tackwaters and suitable Sl::8Wning gravels.

SOur~s of rover ~CXlne rore diverse (e.g., undercut tanks, CNerhanging am

instr~ vegetation) am rearing cxX10 saluon, ~lly Var~n am ooastr ange

sallpins, were <i:lServed in this section. 'Ble lCMer readles (30 kin to ~

level offer roth ~ng am rsring habitats maracterized bj extensive

backwater areas (e.g., spring fed triwtaries, sloughs). Juvenile dll:ln and ooho

salmn were abmdant and wi<E~ead in these lC1l1er readles.
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Reari~ areas a~ar to be limited to the lOllest reames of str~s in

tackwater sloughs and tundra str~s on vallej floors. Juvenil e ooho salmn

am Ik>lly Var&n were found to the 30 kIn elaration in Portage Valle; and in

Grass Vallej at the le".?el of the lakes. .S)nall tundra tritJ1taries may play an

inJlX)rtant role for rearing where streams are of limited valle. Coho and chlln

salJOOn juveniles were found in these tribJtaries in ~r, ~, Portage am

Grass Vallejs

S'[B.Wning and re&1 construction were directly ct:served in n>e Creek (chlmlS

only) . '!be ~ream limit of SIBWning activity is m&termined, b.1t ~obably

extends to the upstream limit of suitable gravels. 'D1e lOIter limit is very

rear tlle ootlets (a~oxiJlately 200 m fran tlle nean high ticE mark) . 8IBwning

survejS iOOicate m\:Un SIBWning areas reaming the 30 kIn e1.~ation in Grass and

Portage Creeks, am to approxinetely the 90 kin elel7ation in Deer Vallej

Sockeye SI:BWning areas inclucE the SDall lakes in Grass and Deer Va11~s

(Ano~ 1982). Pink salnDn sIBWning areas have been cbcumented for nIaJ'fJ

'!he extent arx1anall str~s on the Gulf of Alaska si& of the ~ninsula.

ma~itu~ of the ooho ~lnnn sl:Bwning areas are tI1kn~. More aerial surveys

are planmd to increase the data tase for this species.
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(n-t~tEIOO AND R~mTlONS

'!he only ap(:arent limiting factors to fidl production are the size of tlle

str~ and the lack of extensive lake 9jstens. Sane St:ecies may have a very

narrOti wincbll for 5I8wning activities (e.g., ooho salron am sne1ts) am more

information ~ to be gathered to understand this life Ojcle re:}Uiranent.

Further OOcumentation of ~cies distribJtions, ~n9 am rearing area

utilization, and irlp:>rtant life Ojcle data (migration timing) are recx:.lR~nded

to ensure that fishery resourres are protected.

SI:ecific studies to &termire the effects of pipeline oonstrud::.ion as well

as increased human use Slould focus on the &licate nature of the habitats in

tllis area. Although the ntBDbers of fish in the ~rt ~ller/BaltX)a B~ oorricbr

are anall ~red to other Bristol Bay saloon produ~rs, they still play an

inlIX>rtant role in ooth the ~rcial and sutsistence fisheries, as well as

being an intricate IBrt of the refuge eCX>f§Istan. 'D1ere are large {X)pu1ations

of br~ bears, marine mammals, tald eagles am other bircm that &peoo on the

f ish r5OUr~,

R~nded studies inclu&: 1) s~ng area &lineation for ooho salmn1

2) juvenile ml:ln saloon residence time in fresh water; 3) overwintering

habitat availability, quality and utilization; arx1 4) migration timing and

SI:8Wning characteristics of non-salmn ~cies (i.e. , ~lly Var&n am
smelts) . 'Ibis information oould be used to help ~otect the limited sIBwning

'nle snall p)pllations ofaId rearing areas on these short peninsula streams.

sock~e and mho salron may need additional ~otection if increased human use

~e snall size of the streams would make ooth ~rs am rearingoccurs.

juveniles very vulnerable to hllnan disturt:ance.
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~ndix A.-Mean length and weight for sampled fishes of Herendeen Bay
Alaska .

Mean Mean
__~cies lenath Cum) we:igbt Cg) N'"
Alaska B1ackfish 56 1.5 2

range 50-62 1.0-2.0

'lbreespine sticklet:ack
range

61
40-92

2.5
0.5-8.5

34

Ninespi~ stickletack
range

39
31-41

7

Coastrange sculpin
range

55
24-86

2

atlad1on snel t 228
225-230

2
range

IX>lly Var&n mar
range

121
60-168

24.1 9

Olum salDK>n 46
34-60

-.25 (est) 143
range

Sockey e salron 30
29-33

-.25 (est) 7

34



~ndix B .-~ke ret catdles fran Hererdeen Bay, Alaska

1985 Effort CB:t.m
~te (bra) <E lIS SS Other 'lbt.al ~an catdl/hour

29 May 1.5 27 1 0 0 28 18.6

31 May 3.0 lC11 0 0 0 107 35.6

7 June 7.0 214 0 2 0 216 30.8

17 June 7.0 36 1 0 0 37 5.2
19 June 7.0 59 0 3 l(Q) 63 9.0

21 JlD1e 7.0 56 0 1 0 57 8.1

24 June 7.0 11 0 0 0 11 1.5

26 June 7.0 25 0 2 2(m) 29 4.1

28 June 7.0 7 0 0 3(mJ) 10 1.4

1 July 7.0 19 0 0 2(m) 21 3.0

3 July 7.0 28 0 1 0 29 4.1

5 July 7.0 33 0 0 l(HJ) 34 4.8
8 July 7.0 11 0 1 0 12 1.7

10 July 7.0 11 0 0 1 (CR) 12 1.7
12 July 7.0 10 0 0 l(~) 11 1.5

~

ED=euladlon snel trn=d11E salron

PS=pink salDV)n SN=sharplO~ sa1lpin

SS=ooho saloon ~-coastr ange sculpin

m=raintx7tl anelt '=estimated catdl fraIl night fishing

*=fyke data fran Deer Creek
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~ndix B. -Continued

1986 Effort Cat.m
Date (bra) CE M SS Other Tot;a1 ~an mtd\/hour

1 May 2.5 46 0 0 0 46 30.6

2 May 7.0 159 0 1 2(a) 1(SN) 163 23.2

2 May 3.0 -800 0 -20 0 -820

SHay 7.0 100 0 2 3(D\7) 112 15.5

7 May 7.0 112 1 0 0 113 16.0

9 May 7.0 289 0 4 0 293 41.8

12 May 7.0 140 0 0 0 140 20.0

14 May 7.0 101 0 0 0 101 14.4

16 May 7.0 236 0 0 0 236 33.7

17 May 3.0 -BOO 0 5 3 (TN) -808

19 May 7.0 138 0 1 1 (I1l) 140 20.0

21 May 7.0 65 0 1 0 9.466

23 May 7.0 65 0 0 2 (TN) 67 9.5

24 May 3.0 -400 0 0 0 -400

26 May 7.0 75 0 2 0 77 11.0

28 May 7.0 101 0 1 0 102 14.5

30 May 7.0 49 0 1 0 50 7.14

31 May 3.0 -000 0 0 0 -800

2 June 7.0 34 0 1 0 35 5.0

4 June 7.0 116 0 3 1 (Ie) 120 17.0

6 June 7.0 125 0 00 125 17.8

9 June 7.0 215 0 1 0 216 30.8
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~ndix B.-Continued

1986 Effort Catdl
~te (hra) cs m SB Other 'ft>tal ~ ~taJLlaIr

11 June 7.0 63 0 0 0 63 9.0

16 June 7.0 160 0 1 0 161 23.0

18 Jlme 7.0 50 0 3 1(DV) 54 7.7

6 May' 4.0 43 0 0 0 43 10.7

16 May* 4.0 69 0 0 0 69 17.2

20 May* 5.0 98 1 1 0 100 20.0

26 May* 5.0 172 2 0 0 174 34.8
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